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Issues to be addressed
Issues to be addressed

n n
M

ultiple triggers at the sam
e tim

e
M

ultiple triggers at the sam
e tim

e
– –

M
utually exclusive L0 Triggers

M
utually exclusive L0 Triggers

– –
Interaction betw

een L0/L1/L2/L3
Interaction betw

een L0/L1/L2/L3

n n
O

ffline interface
O

ffline interface
– –

Scalers
Scalers and counters

 and counters
– –

Evolution of trigger definitions
Evolution of trigger definitions
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2001 STAR
 Trigger m

odel
2001 STAR

 Trigger m
odel

n n
Each event gets analyzed
Each event gets analyzed
separately at each trigger
separately at each trigger
level
level

n n
Events labeled by
Events labeled by
trgW

ord, noL3Bias()
trgW

ord, noL3Bias()
n n

O
nly w

orked because:
O

nly w
orked because:

– –
N

o L0 overlap attem
pted

N
o L0 overlap attem

pted
– –

N
o L1/L2 used

N
o L1/L2 used

Event

L0 -- 1,2,3...

L1 -- 1,2,3...

L2 -- 1,2,3...

L3 -- 1,2,3...

Tape
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L0 O
verlap Issue

L0 O
verlap Issue

Example:
Example:

Mixed 
Central 

(ps=1) 
& 

Min-bias 
(ps=100)

Mixed 
Central 

(ps=1) 
& 

Min-bias 
(ps=100)

     
3, 1 (conflict: MB 

     
3, 1 (conflict: MB 

‡ ‡
 
100, Central 

 
100, Central 

‡ ‡
 1)
 1)

    
Central &&     

Min-bias
    

Central &&     
Min-bias

     
2, 1

     
2, 1

    
Central && 

not 
Min-bias

    
Central && 

not 
Min-bias

     
1, 100

     
1, 100

not 
Central &&     

Min-bias
not 

Central &&     
Min-bias

     
N/A

     
N/A

not 
Central 

&& 
not 

Min-bias
not 

Central 
&& 

not 
Min-bias

Trigger word, 
PS

Trigger word, 
PS

L0 
Trigger

L0 
Trigger

n n
U

sing the trigger w
ord alone gives a biased M

in-bias
U

sing the trigger w
ord alone gives a biased M

in-bias
n n

R
econstructing an unbiased trigger is sim

ple:
R
econstructing an unbiased trigger is sim

ple:
– –

M
in-bias 

M
in-bias ‡ ‡

 every TW
=

1 and 1 of every 100 TW
=

3
 every TW

=
1 and 1 of every 100 TW

=
3

– –
Central 
Central ‡ ‡

 every TW
=

2 and every TW
=

3
 every TW

=
2 and every TW

=
3

n n
L1 m

arks each event according to this rule 
L1 m

arks each event according to this rule ‡ ‡
  “ “L1 rescaling.

L1 rescaling.” ”
n n

The Configuration/L1 rescale algorithm
 w

orks w
ith arbitrary triggers

The Configuration/L1 rescale algorithm
 w

orks w
ith arbitrary triggers
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Interaction betw
een L0/L1/L2/L3

Interaction betw
een L0/L1/L2/L3

n n
Correlated triggers (analyzed naively) introduce bias
Correlated triggers (analyzed naively) introduce bias

n n
To untangle these interactions w

e w
ould need:

To untangle these interactions w
e w

ould need:
– –

N N
L0 L0  * 2^

N
 * 2^

N
L1 L1  * 2^

N
 * 2^

N
L2 L2  * 2^

N
 * 2^

N
L3   
L3   counters

counters
– –

Additional PS logic (Accept 
Additional PS logic (Accept untriggered

untriggered) )
– –

Very com
plicated analysis logic

Very com
plicated analysis logic

n n
Instead, I w

ill show
 how

 to avoid the problem
 entirely by

Instead, I w
ill show

 how
 to avoid the problem

 entirely by
som

e sim
ple constraints on how

 L1/L2 &
 L3 algorithm

s
som

e sim
ple constraints on how

 L1/L2 &
 L3 algorithm

s
are defined.
are defined.

‡ ‡
L2:  H

igh Pt
L2:  H

igh Pt
L3:  H

igh m
ultiplicity

L3:  H
igh m

ultiplicity
H

igh Pt, H
igh

H
igh Pt, H

igh
M

ultiplicity events
M

ultiplicity events

exam
ple:
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 Trigger M

odel
2002 STAR

 Trigger M
odel

L0 – 1

L1 -- 1

L2 -- 1

L3 -- 1

L0 – 2

L1 -- 2

L2 -- 2

L3 -- 2

L0 – 3

L1 -- 3

L2 -- 3

L3 -- 3

Event

Tape

n n
Pretend that w

e have N
Pretend that w

e have N
independent trigger system

s.
independent trigger system

s.
n n

Each system
 has its ow

n L0, L1,
Each system

 has its ow
n L0, L1,

L2 and L3 com
ponents.

L2 and L3 com
ponents.

n n
Configure one trigger on each
Configure one trigger on each
system

.
system

.
n n

If any one of the trigger system
s

If any one of the trigger system
s

accepts the trigger, the event is
accepts the trigger, the event is
saved to tape.
saved to tape.

n n
The event gets m

arked
The event gets m

arked
according to w

hich trigger
according to w

hich trigger
system

s accepted it.
system

s accepted it.
n n

N
o accounting biases.

N
o accounting biases.

‡ ‡
 2002 w

e sim
ulate this situation

 2002 w
e sim

ulate this situation
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Im
plem

entation of the 2002
Im

plem
entation of the 2002
Trigger M

odel
Trigger M

odel
n n

Configure N
 Triggers in run control.  The configuration

Configure N
 Triggers in run control.  The configuration

for each trigger is roughly equivalent to setting last
for each trigger is roughly equivalent to setting last
years TR

G
_SETU

P param
eters.

years TR
G

_SETU
P param

eters.
n n

Every Trigger has a L0 requirem
ent and exactly one

Every Trigger has a L0 requirem
ent and exactly one

algorithm
 at each level, L1, L2 &

 L3.
algorithm

 at each level, L1, L2 &
 L3.

n n
Then, as w

e run:
Then, as w

e run:
– –

Perform
 L1 rescaling before running any L1 algorithm

s.
Perform

 L1 rescaling before running any L1 algorithm
s.

ß ß
R
esult is that each event is labeled according to w

hich Triggers
R
esult is that each event is labeled according to w

hich Triggers
w

ere satisfied at L0.
w

ere satisfied at L0.
– –

The L1, L2, &
 L3 algorithm

s for each Trigger check to ensure
The L1, L2, &

 L3 algorithm
s for each Trigger check to ensure

that the Trigger w
as satisfied at the previous level.  If not, the

that the Trigger w
as satisfied at the previous level.  If not, the

event is ignored by that algorithm
.

event is ignored by that algorithm
.

n n
These tw

o steps are all that is needed to ensure that no
These tw

o steps are all that is needed to ensure that no
bias is introduced by running m

ultiple triggers.
bias is introduced by running m

ultiple triggers.
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Scalers
Scalers and Counters

 and Counters
n n

Som
e 

Som
e scaler

scaler inform
ation w

ill be stored to the database.  The
 inform

ation w
ill be stored to the database.  The

inform
ation w

ill be organized by Trigger.  The follow
ing w

ill be
inform

ation w
ill be organized by Trigger.  The follow

ing w
ill be

available for each Trigger:
available for each Trigger:
– –

The num
ber of events satisfying the physics of the L0 com

ponent
The num

ber of events satisfying the physics of the L0 com
ponent

w
ithout regard to the detector busy

w
ithout regard to the detector busy

– –
The num

ber of events seen and rejected by the L1, L2 and L3
The num

ber of events seen and rejected by the L1, L2 and L3
com

ponents
com

ponents
– –

The prescales for each trigger at each level
The prescales for each trigger at each level

n n
These counters w

ill be w
ritten every 2 m

inutes or so during the run.
These counters w

ill be w
ritten every 2 m

inutes or so during the run.
The contributions from

 different trigger levels w
ill be synchronized

The contributions from
 different trigger levels w

ill be synchronized
to ~

1 second.
to ~

1 second.
n n

This is enough inform
ation to obtain absolute cross sections in units

This is enough inform
ation to obtain absolute cross sections in units

of (bunch crossings) 
of (bunch crossings) -1 -1

**note: This is a VER
Y sm

all part of the inform
ation available in the

**note: This is a VER
Y sm

all part of the inform
ation available in the

scaler
scaler boards (5 boards * 2^

24 counters.)
 boards (5 boards * 2^

24 counters.)
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O
ffline Event Labeling

O
ffline Event Labeling

n n
In the data file each trigger is represented by a
In the data file each trigger is represented by a
bit in a 32-bit m

ask, the 
bit in a 32-bit m

ask, the TriggerID
TriggerID

.  The value of
.  The value of

this bit is arbitrary.
this bit is arbitrary.

n n
The database contains the key to translate the
The database contains the key to translate the
TriggerId
TriggerId into a m

eaningful identifier.
 into a m

eaningful identifier.

n n
Jerom

e has m
ade a request for service w

ork for
Jerom

e has m
ade a request for service w

ork for
som

eone to provide the interface that reads the
som

eone to provide the interface that reads the
database to m

ake the 
database to m

ake the scalers
scalers and the trigger

 and the trigger
descriptions easily accessible offline.
descriptions easily accessible offline.
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Evolution of Trigger D
efinitions

Evolution of Trigger D
efinitions

n n
The trigger w

ord has m
any disadvantages for use as the offline event selection

The trigger w
ord has m

any disadvantages for use as the offline event selection
criteria:
criteria:

– –
A given w

ord has different m
eanings in different configurations (

A given w
ord has different m

eanings in different configurations (vertexM
inBias

vertexM
inBias, ,

M
inBiasVertex, etc...)

M
inBiasVertex, etc...)

– –
It can only specify one trigger, even though the event can satisfy m

ore than one trigger
It can only specify one trigger, even though the event can satisfy m

ore than one trigger
– –

It is insensitive to threshold changes
It is insensitive to threshold changes

– –
It is insensitive to  TCU

 bit definition changes
It is insensitive to  TCU

 bit definition changes
– –

It is insensitive to PS changes
It is insensitive to PS changes

n n
The offline trigger identifier w

ill replace the trigger w
ord for event selection.

The offline trigger identifier w
ill replace the trigger w

ord for event selection.
n n

It w
ill have one field that describes the trigger.  This field w

ill be fixed for all tim
e to

It w
ill have one field that describes the trigger.  This field w

ill be fixed for all tim
e to

the sam
e value.

the sam
e value.

n n
It w

ill also have separate version fields for:
It w

ill also have separate version fields for:
– –

Trigger D
efinition  (TCU

 Lookup tables &
 Tier 1 files are the sam

e)
Trigger D

efinition  (TCU
 Lookup tables &

 Tier 1 files are the sam
e)

– –
Threshold Values (All thresholds m

ust be the sam
e)

Threshold Values (All thresholds m
ust be the sam

e)
– –

P.S. (The full set of prescales m
ust be the sam

e)
P.S. (The full set of prescales m

ust be the sam
e)

n n
These versions can be obtained autom

atically from
 the configuration files each run

These versions can be obtained autom
atically from

 the configuration files each run
and stored to a database.   W

e w
ill provide a tool to brow

se this database and check
and stored to a database.   W

e w
ill provide a tool to brow

se this database and check
the docum

entation for each version.
the docum

entation for each version.


